Ongoing initiatives in China to enhance prescribing efficiency : impact and proposals for improvement by Zeng, Wenjie et al.
Strathprints Institutional Repository
Zeng, Wenjie and Feng, Mengying and Campbell, Stephen M and 
Finlayson, Alexander E and Godman, Brian (2015) Ongoing initiatives in 
China to enhance prescribing efficiency : impact and proposals for 
improvement. Journal of Pharmaceutical Care & Health Systems, 2 (4). 
ISSN 2376-0419 , http://dx.doi.org/10.4172/2376-0419.1000141
This version is available at http://strathprints.strath.ac.uk/53877/
Strathprints is  designed  to  allow  users  to  access  the  research  output  of  the  University  of 
Strathclyde. Unless otherwise explicitly stated on the manuscript, Copyright © and Moral Rights 
for the papers on this site are retained by the individual authors and/or other copyright owners. 
Please check the manuscript for details of any other licences that may have been applied. You 
may  not  engage  in  further  distribution  of  the  material  for  any  profitmaking  activities  or  any 
commercial gain. You may freely distribute both the url (http://strathprints.strath.ac.uk/) and the 
content of this paper for research or private study, educational, or not-for-profit purposes without 
prior permission or charge. 



















SUHVFULELQJ 7KHVH PHDVXUHV DUH SULQFLSDOO\ FRQFHQWUDWHG LQ KRVSLWDOV DV WKH\ DFFRXQW IRU RYHU  RI WRWDO
SKDUPDFHXWLFDO H[SHQGLWXUH +RZHYHU QR PRQLWRULQJ RI SUHVFULELQJ DQG SHUYHUVH LQFHQWLYHV HQKDQFHV LUUDWLRQDO
SUHVFULELQJ
2EMHFWLYH5HYLHZ WKH LQIOXHQFHRI UHFHQWPHDVXUHVRQVXEVHTXHQWXWLOL]DWLRQDQGH[SHQGLWXUHRIKLJKYROXPH
FODVVHVLQ&KLQDWRSURYLGHIXWXUHJXLGDQFH
0HWKRGV3ULQFLSDOO\DQDUUDWLYHUHYLHZRISXEOLVKHGVWXGLHVRIWKHSURWRQSXPSLQKLELWRUV33,VVWDWLQVUHQLQ±
DQJLRWHQVLQ LQKLELWRU GUXJV DQG WUDGLWLRQDO &KLQHVH PHGLFLQHV 7&0V EHWZHHQ  DQG  LQ WKH ODUJHVW
WHDFKLQJKRVSLWDOJURXSLQ&KRQJTLQJ'LVWULFW
5HVXOWV $SSHFLDEOH LQFUHDVH LQ GUXJ XWLOLVDWLRQ LQFOXGLQJ 7&0V *HQHULFV W\SLFDOO\ RQO\  WR  RI WRWDO
XWLOLVDWLRQ IRU WKHPROHFXOH IRU&9PHGLFLQHVZLWKGHFUHDVLQJ WUHQGV LQUHFHQW\HDUV*UHDWHUXWLOLVDWLRQRIJHQHULF
33,VKRZHYHUWKLVLQFOXGHVJHQHULFLQMHFWDEOHSUHSDUDWLRQVZLWKFRQVLGHUDEO\KLJKHUSULFHV3ULFHVGHFUHDVHGRYHU
WLPHZLWKDSSUHFLDEOHUHGXFWLRQVIRUVRPHJHQHULFV2YHUDOOFRQVLGHUDEOHRSSRUWXQLWLHVWRVDYHUHVRXUFHVZLWKRXW
FRPSURPLVLQJFDUH5HVWULFWLQJ WKH IRUPXODU\ WR MXVWRQHVWDWLQDQJLRWHQVLQ UHFHSWRUEORFNHURU33,EDVHGRQ WKH
FKHDSHVWRQHZRXOGKDYHVDYHGRIWRWDODFFXPXODWHGH[SHQGLWXUHV
&RQFOXVLRQV (QFRXUDJLQJ WR VHH KLJK XWLOLVDWLRQ RI JHQHULF 33,V DQG ORZ SULFHV IRU VRPH RUDO JHQHULFV
+RZHYHU UHDO SURJUHVV ZLOO RQO\ EH PDGH E\ DGGUHVVLQJ FXUUHQW SHUYHUVH ILQDQFLDO LQFHQWLYHV 3RWHQWLDO UHIRUPV
FRXOG LQFOXGH OLPLWLQJ WKH QXPEHU RI DYDLODEOH PHGLFLQHV LQ D FODVV WR HQKDQFH WKH TXDOLW\ DQG HIILFLHQF\ RI
SUHVFULELQJ
.H\ZRUGV $5%V &KLQD *HQHULFV ,QFHQWLYHV 33,V 5HIRUPV
6WDWLQV
%DFNJURXQG
$V D GHYHORSLQJ DQG WUDQVLWLRQDO FRXQWU\ &KLQD KDV VHHQ
FRQVLGHUDEOH LQFUHDVHV LQSKDUPDFHXWLFDOH[SHQGLWXUH LQUHFHQW\HDUV
JURZLQJDWRYHUSHUDQQXPGXULQJWKHSDVWGHFDGHDQGRYHU
SHUDQQXPUHFHQWO\>@7KLVJURZWKKDVSULQFLSDOO\EHHQGULYHQE\
DQ LQFUHDVH LQ LQVXUDQFH FRYHUDJH >@ DOWKRXJK D FKDQJH LQ WKH
ILQDQFLQJ RI KRVSLWDOV KDV DOVR FRQWULEXWHG WR WKLV JURZWK >@ )RU
H[DPSOH WKH&KLQHVHJRYHUQPHQW LQWURGXFHG WKUHHGLIIHUHQW W\SHVRI
KHDOWK LQVXUDQFH LQ UHFHQW \HDUV WDUJHWLQJ GLIIHUHQW SRSXODWLRQV ZLWK
FRYHUDJH UHDFKLQJ RYHU  RI WKH SRSXODWLRQ E\  >@




\HDUO\ SHU FDSLWD VSHQGLQJ IURP 86  WR  >@ 7KLV IXUWKHU
LQFUHDVHG WR 86 SHU \HDU LQ  >@ ([SHQGLWXUH RQ
SKDUPDFHXWLFDOVZDVRI WRWDOKHDOWKFDUHH[SHQGLWXUH LQ>@
DPRXQWLQJ WR &1< ELOOLRQ 86 ELOOLRQ LQ  DQG &1<
ELOOLRQLQ>@
&RQVHTXHQWO\ WKH DXWKRULWLHV LQ &KLQD KDYH LQWURGXFHGD QXPEHU
RI PHDVXUHV LQ UHFHQW \HDUV WR KHOS PRGHUDWH WKLV JURZWK JLYHQ WKH
FRQWLQXDO SUHVVXUH RQ UHVRXUFHV >@ 7R GDWH WKHVH PHDVXUHV
KDYH SULQFLSDOO\ FRQFHQWUDWHG RQ WU\LQJ WR FRQWURO SKDUPDFHXWLFDO
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SKDUPDFHXWLFDOFRQVXPSWLRQLVFXUUHQWO\GLVSHQVHGLQSXEOLFKRVSLWDOV
LQ&KLQD>@
0HGLFLQHV LQKRVSLWDOVDUHVXEMHFW WR WHQGHUV LQHDFKSURYLQFHDQG
PXQLFLSDOLW\ ZLWK HDFK KRVSLWDO SKDUPDF\ GHFLGLQJ RQ LWV RZQ
SURFXUHPHQW OLVW >@ 6WXGLHV VXJJHVWLQJ WKHVH ELGGLQJ SURFHVVHV
UHGXFHGWKHSULFHVRIHVVHQWLDOPHGLFLQHVE\EHWZHHQDQG
>@+RZHYHUWKHUHDUHQRIRUPDOSULFLQJSROLFLHVIRUJHQHULFVLQ
&KLQD XQOLNH WKH SROLFLHV LQWURGXFHG DFURVV (XURSH ZKLFK KDYH
UHVXOWHGLQORZSULFHVLQVRPHFRXQWULHV>@7KLVODFNRISROLFLHVLV
DWOHDVWSDUWLDOO\UHVSRQVLEOHIRUWKHIDFWWKDWWKHUHDUHPRUHWKDQ
SKDUPDFHXWLFDO PDQXIDFWXUHUV LQ &KLQD SURGXFLQJ PDLQO\ JHQHULFV
>@ ,Q DGGLWLRQ SKDUPDFHXWLFDO H[SHQGLWXUH LQ KRVSLWDOV
DFFRXQWHGIRUDSSUR[LPDWHO\WRRIWKHLUWRWDOLQFRPHGXULQJ
WKHSDVWGHFDGH>@7KLVDURVHEHFDXVHWKHILQDQFLDOVXSSRUW
IURP WKH &KLQHVH JRYHUQPHQW WR SXEOLF KRVSLWDOV GHFOLQHG VWHDGLO\
IURPDSSUR[LPDWHO\RIKRVSLWDOUHYHQXHVLQWKHVWRE\
 RU ORZHU >@ $V D FRQVHTXHQFH KRVSLWDOV LQ &KLQD PXVW




LQFHQWLYHV IRU SK\VLFLDQV WR RYHUSUHVFULEH GUXJV DV ZHOO DV SUHVFULEH
GUXJV WKDW SURGXFH WKH JUHDWHVW SURILW IRU WKHP DQG WKH KRVSLWDO
>@ 7KLV KDV UHVXOWHG LQ IRU LQVWDQFH WKH RYHUXVH RI
DQWLELRWLFV HVSHFLDOO\ LQMHFWDEOH DQWLELRWLFV DV ZHOO DV LQMHFWLRQV
JHQHUDOO\ >@ 7KLV VLWXDWLRQ LV H[DFHUEDWHG E\ FXUUHQWO\





DQG JXLGHOLQHV >@ +RZHYHU WKHUH DUH FXUUHQWO\ IHZ
LQLWLDWLYHVDPRQJSXEOLFLQVXUHUVWRPRQLWRUWKHTXDOLW\RISUHVFULELQJ
LQ &KLQD >@ 7KHUH ZHUH UHIRUPV VSHFLI\LQJ WKDW SUHVFULSWLRQV
VKRXOGEHZULWWHQE\JHQHULF,11QDPHEXWOLPLWHGHQIRUFHPHQWWR
GDWH >@ $V D FRQVHTXHQFH SK\VLFLDQV WHQG WR ZULWH
SUHVFULSWLRQV ZLWK WKH JHQHULF ,11 QDPH DQG VLPXOWDQHRXVO\
LQGLFDWHWKHEUDQGRUPDQXIDFWXUHU ?VQDPHDOWHUQDWLYHO\ WKH\VLPSO\
FKRRVH PHGLFLQHV OLVWHG LQ KRVSLWDOV ? LQIRUPDWLRQ WHFKQRORJ\ ,7
V\VWHPV ZLWK WKH FRUUHVSRQGLQJ EUDQG QDPH RU PDQXIDFWXUHU
>@7KLVVLWXDWLRQ LVQRWKHOSHGE\VLPLODUSDWLHQWFRSD\PHQWV
IRU DQ RULJLQDWRU RU D JHQHULF DV ZHOO DV SK\VLFLDQV DQG KRVSLWDOV
QHFHVVDULO\ XVLQJ WKH SURILWV IURP PHGLFLQH SURFXUHPHQW IRU WKHLU
VXVWDLQDELOLW\>@
7KHREMHFWLYHRIWKLVUHYLHZDUWLFOHLVWRDSSUDLVHWKHLQIOXHQFHRIWKH
YDULRXVPHDVXUHVDQG LQLWLDWLYHV LQWURGXFHG LQ&KLQDGXULQJ WKHSDVW
GHFDGH WR LPSURYH SUHVFULELQJ HIILFLHQF\ DPRQJ D QXPEHU RI KLJK
YROXPH FODVVHV RQ WKHLU VXEVHTXHQW XWLOL]DWLRQ DQG H[SHQGLWXUH
)ROORZLQJWKLVXVHWKHILQGLQJVWRJLYHJXLGDQFHRQSRWHQWLDOPHDVXUHV
DQG LQLWLDWLYHV WKDW WKH DXWKRULWLHV LQ &KLQD FRXOG FRQVLGHU DV WKH\
VWULYHIRUXQLYHUVDOFRYHUDJHE\7KLVZLOOEHEDVHGRQPHDVXUHV
VXFFHVVIXOO\ LQWURGXFHG LQ(XURSHZLWK(XURSHDOUHDG\DWWDLQLQJDQG




ZULWWHQ E\ WKHPVHOYHV DQG RWKHUV UHJDUGLQJ JHQHULFV LQMHFWDEOHV DQG
7UDGLWLRQDO &KLQHVH 0HGLFLQHV 7&0V LQ &KLQD DQG DFURVV (XURSH
7KHVH LQFOXGHG WKH DQJLRWHQVLQ UHFHSWRU EORFNHUV $5%V
FHUHEURYDVFXODU DQGFDUGLRYDVFXODU &9PHGLFLQHV LQFOXGLQJ7&0V
SURWRQ SXPS LQKLELWRUV 33,V DQG VWDWLQV 7KH DXWKRUV GLG QRW
XQGHUWDNH DQ H[WHQVLYH V\VWHPDWLF UHYLHZ RI WKH OLWHUDWXUH UHJDUGLQJ
RQJRLQJ UHIRUPV WR HQKDQFH WKH SUHVFULELQJ RI ORZ FRVW JHQHULFV WR
JLYH JXLGDQFH WR WKH DXWKRULWLHV LQ &KLQD VLQFH VXFK UHYLHZV KDYH
DOUHDG\ EHHQ XQGHUWDNHQ >@ 7KH\ HPSOR\HG D VLPLODU
PHWKRGRORJ\LQRWKHUUHYLHZSXEOLFDWLRQVUHJDUGLQJJHQHULFVWKDWWKH\
KDYH EHHQ LQYROYHG ZLWK >@ 1R DWWHPSW KDV EHHQ
PDGHWRDVVHVVWKHTXDOLW\RIWKHUHIHUHQFHGSDSHUVXVLQJIRULQVWDQFHD
PRGLILHG -DGDG VFDOH DV D QXPEHU RI WKH FLWHG SXEOLFDWLRQV LQYROYHG
WKHFRDXWKRUV
7KHIROORZLQJGHILQLWLRQVDUHXVHGLQWKLVSDSHU
2ULJLQDWRU SURGXFWV 7KHVH LQFOXGH SURGXFWV IURP PXOWLQDWLRQDO
FRPSDQLHVLPSRUWHGLQWR&KLQDRUPDQXIDFWXUHGE\MRLQWYHQWXUHVLQ
&KLQD IRXQGHG E\ PXOWLQDWLRQDO SKDUPDFHXWLFDO FRPSDQLHV 6LQFH
WKHVH PHGLFLQHV KDYH WKH RULJLQDO LQWHOOHFWXDO SURSHUW\ DQG DUH
FRQVLGHUHG E\ VRPH WR KDYH EHWWHU TXDOLW\ WKH\ W\SLFDOO\ FRPPDQG
SUHPLXPSULFHVYHUVXVJHQHULFV
*HQHULF SURGXFWV 7KHVH DUH SURGXFHG E\ HQWHUSULVHV ZLWK ORFDO
LQYHVWPHQW LQFOXGLQJ VWDWHRZQHG DQG SULYDWH HQWHUSULVHV 7KHLU
TXDOLW\ KDV LPSURYHG LQ UHFHQW \HDUV ZLWK D QXPEHU RI GLIIHUHQW
PHDVXUHV WR HQKDQFH PDQXIDFWXULQJ VWDQGDUGV HJ LQ  DOO
PHGLFLQHV RQ WKH &KLQHVH HVVHQWLDO PHGLFLQH OLVW ZHUH UHTXLUHG WR
XQGHUJR TXDOLW\ VDPSOLQJ DQG WHVWLQJ DW WKH SURYLQFLDO OHYHO DW OHDVW
DQQXDOO\ DQG DW WKH FHQWUDO OHYHO DW OHDVW HYHU\ WKUHH \HDUV >@ *RRG
0DQXIDFWXULQJ*03VWDQGDUGVZHUHDOVRUHYLVHG LQWR IXUWKHU
LPSURYHWKHTXDOLW\RIJHQHULFVPDQXIDFWXUHGLQ&KLQD>@
7UDGLWLRQDO &KLQHVH PHGLFLQHV 7&0V 8VXDOO\ SUHSDUHG IURP





RI DFFHSWDQFH DPRQJ ERWK SK\VLFLDQV DQG SDWLHQWV 7KH\ DUH DOVR





WUHDW FHUHEURYDVFXODU DQG FDUGLRYDVFXODU GLVHDVHV +HUH WKH XQLW RI
XWLOLVDWLRQ HPSOR\HG ZHUH SDFNDJH XQLWV DV WKHUH LV FXUUHQWO\ QR
UHOLDEOH VRXUFH IRU '''V IRU WUDGLWLRQDO &KLQHVH PHGLFLQHV PRVW
SK\VLFLDQVXVHWKHSDFNDJHXQLWDVWKHFKDUJLQJXQLWZKHQFDOFXODWLQJ
WKHLU SDWLHQWV ? H[SHQGLWXUH DQG WKH VSHFLILFDWLRQV RIWKH SURGXFWV
W\SLFDOO\GLGQRWFKDQJHGXULQJWKHVWXG\SHULRG>@7KH&KLQHVH
FXUUHQF\ 5HQPLQEL  昀yXDQ ? &1< ZDV XVHG LQ WKHVH IRXU VWXGLHV WR
GHWHUPLQH H[SHQGLWXUH RYHU WLPH >@ ([SHQGLWXUH ZDV
W\SLFDOO\QRWFRQYHUWHGWRHLWKHU86RU(XURVLQWKHTXRWHGVWXGLHVDV
WKH DXWKRUV GLG QRW ZDQW SULFLQJ GDWD LQIOXHQFHG E\ FXUUHQF\
IOXFWXDWLRQVHVSHFLDOO\GXULQJWKHUHFHQWILQDQFLDOFULVHVLQ(XURSHDQG
WKH 86 ([SHQGLWXUH ILJXUHV ZHUH DOVR QRW DGMXVWHG IRU LQIODWLRQ RU
GHIODWLRQDV WKHDXWKRUVZDQWHG WRFRPSXWHDFWXDOFKDQJHVRYHU WLPH
DVDUHVXOWRIWHQGHULQJSURFHVV>@
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5HVXOWV
7KH ILQGLQJV IRU FDUGLRYDVFXODU DQG FHUHEURYDVFXODU PHGLFLQHV
LQFOXGLQJ7&0V$5%VVWDWLQVDQGWKH33,VSURFHVV>@ZLOO
ILUVW EH GLVSOD\HG LQ D FRQVROLGDWHG WDEOH 7DEOH  EHIRUH GHVFULELQJ
WKHUHVHDUFK ILQGLQJV LQPRUHGHWDLO7KLVZLOODOVRFRQVLGHUSRWHQWLDO
























 WR  RI WRWDO
XWLOLVDWLRQIRULGHQWLILHG
&9PHGLFLQHV




DW UHGXFHG SULFHV XS WR
WRORZHUSULFHV











L 6LQJOH JHQHULFV 
UHGXFWLRQ
LL 6LQJOH RULJLQDWRUV 
UHGXFWLRQ
LLL *HQHULF )'&V 
UHGXFWLRQ
LY 2ULJLQDWRU )'&V 
UHGXFWLRQ
9DULDEOH XVH RI JHQHULFV
OHG WR WKHLU RYHUDOO
XWLOLVDWLRQLQFUHDVLQJIURP
RIWRWDOVLQJOH$5%V
LQ  WR  LQ 
EHIRUH IDOOLQJ WR EHWZHHQ





















DQG  IROG LQ
WKHRWKHU
 UHGXFWLRQ LQ RQH
KRVSLWDO JURXS IRU RULJLQDWRU
VWDWLQVYV IRUJHQHULFV
FRPELQHG
/LPLWHG SULFH UHGXFWLRQ IRU
JHQHULFV FRPELQHG LQ WKH
RWKHUKRVSLWDOJURXS
*UHDWHVW SULFH UHGXFWLRQ IRU
JHQHULF VLPYDVWDWLQ 
DQGUHGXFWLRQ
,Q RQH KRVSLWDO JURXS
JHQHULFXWLOLVDWLRQ
LQFUHDVHG IURP  RI
WRWDO VWDWLQV LQ  WR
LQ


























H[SHQVLYH WKDQ RUDOV 
LQMHFWDEOH ODQVRSUD]ROH DW
























7KLV QHHGV WR EH
DGGUHVVHG WR VDYH
UHVRXUFHV






IRU 7&0V DW  IROG >@ 7RWDO SURFXUHG H[SHQGLWXWH LQFUHDVHG E\
IROG7KLVZDVJUHDWHVWIRU7&0VDWIROGKHOSHGE\DIROG
LQFUHDVH LQ SURFXUHG SULFHV RYHU WLPH 7KLV ZDV IDFLOLWDWHG E\ WKH
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7KHUH ZDV DOVR VWHDG\ JURZWK LQ WKH H[SHQGLWXUH RI RULJLQDWRU
SURGXFWVZLWKSURFXUHGYDOXHVRIPRUHWKDQRQHPLOOLRQ&1<LQ
7DEOH  7HOPLVDUWDQ LV LQFOXGHG LQ YLHZ RI LWV UDSLG ULVH LQ UHFHQW
\HDUV
      
1LIHGLSLQH       
)HORGLSLQH       
$PORGLSLQH       
%HQD]HSULO       
/RVDUWDQ       
,UEHVDUWDQ 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6LPYDVWDWLQ       
0HWRSURORO       





 RI WRWDO XWLOLVDWLRQ IRU WKH  FDUGLRYDVFXODU SURGXFWV LQ UHFHQW
\HDUV7DEOHDQG)LJXUH
)LJXUH8WLOLVDWLRQRIRULJLQDWRUDQGJHQHULF&9PHGLFLQHVLQWKH&KRQJTLQJKRVSLWDOJURXSWR>@
&RQFHUQV ZLWK LUUDWLRQDOLW\ LQ SUHVFULELQJ ZHUH IXUWKHU FRQILUPHG





XVH ZLWK KLJKHU SULFHV WUDQVODWLQJ LQWR KLJKHU SURILWDELOLW\ IRU WKH
KRVSLWDOV7KLVLVLOOXVWUDWHGE\VRPHSURGXFWVQRORQJHUSURFXUHGRU
ZLWK OLPLWHG SURFXUHPHQW DIWHU DQ DSSUHFLDEOH SULFH GHFOLQH HJ
OLPLWHGXWLOLVDWLRQRIJHQHULFYHUVXVRULJLQDWRUVLPYDVWDWLQZLWKD
SULFH UHGXFWLRQ IRU JHQHULF VLPYDVWDWLQ RYHU WKH VWXG\ SHULRG
RULJLQDWRUSULFHRQO\GHFUHDVHGE\
0RGHO   ? D VPDOO GHFUHDVH LQ SURFXUHG SULFHV HJ GRHV QRW
DSSHDUWRW\SLFDOO\FKDQJHXWLOLVDWLRQWUHQGVPD\DOVREHDQLQFUHDVH
2QH H[SODQDWLRQ IRU WKLV FRXOG EH WKDW WKH ZKROH VXSSO\ FKDLQ
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LQFOXGLQJ PDQXIDFWXUHUV DQG SUHVFULELQJ GRFWRUV DGMXVW WKHLU
SURILWDELOLW\PL[DFFRUGLQJO\7KLV LV LOOXVWUDWHGE\JHQHULFEHQD]HSULO
DQG WHOPLVDUWDQ DV ZHOO DV ERWK RULJLQDWRU DQG JHQHULF DWRUYDVWDWLQ
ZLWK LQFUHDVHG XWLOLVDWLRQ RYHU WLPH GHVSLWH OLPLWHG GHFUHDVHV LQ
SURFXUHGH[SHQGLWXUHXQLW
0RGHO6RPHPHGLFLQHVPDLQWDLQDUHODWLYHO\KLJKSULFHDQGWKHLU
FRQVXPSWLRQ VXEVWDQWLDOO\ LQFUHDVHV HJ RULJLQDWRU ELVRSURORO
PHWRSURORO DQG R[LUDFHWDP 2WKHU SURGXFWV ZLWK UHODWLYHO\ VWDEOH
SULFHV RYHU WLPH DOVR LQFUHDVHG WKHLU YROXPH LQ OLQH ZLWK PDUNHW
JURZWKHJDPORGLSLQHEHV\ODWH
0RGHO 昀C1<SKHQRPHQRQ ?LHZKHQWKHSURFXUHPHQWSULFH
SHU SDFN GURSV WR QHDU RU EHORZ &1<  XWLOL]DWLRQ UDWHV XVXDOO\
GHFUHDVHV VWRSV LQFUHDVLQJ ([DPSOHV LQFOXGH JHQHULF QLIHGLSLQH
JHQHULFHQDODSULODQGJHQHULFVLPYDVWDWLQ)LJXUH
$QJLRWHQVLQUHFHSWRUEORFNHUV
$V GRFXPHQWHG LQ 7DEOH  WKH SUHVFULELQJ RI $5%V DORQH RU DV
)'&VLQWKH&KRQJTLQJKRVSLWDOJURXSLQFUHDVHGIROGEHWZHHQ
DQG  >@ 7KLV JUHDWHVW LQFUHDVH ZDV VHHQ ZLWK WHOPLVDUWDQ DQG
YDOVDUWDQ DPRQJ WKH VLQJOH $5%V DQG LUEHVDUWDQ DPRQJ IL[HG GRVH
FRPELQDWLRQV )'&V 7DEOH  7RWDO $5% H[SHQGLWXUH VLQJOH DQG
)'&V LQFUHDVHG DSSUHFLDEO\ IURP MXVW RYHU PLOOLRQ LQ  WR
PLOOLRQ&1<LQ7DEOH
8WLOLVDWLRQ'''V       
&DQGHVDUWDQ       
,UEHVDUWDQ       
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&1<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 IROG ZDV KHOSHG E\ UHGXFHG H[SHQGLWXUH ''' IRU WKH YDULRXV
$5%VRYHUWKHVWXG\SHULRG>@7KLVZDVJUHDWHVWIRUVLQJOHJHQHULFV




)'&V FRPELQHG ZHUH ORZHU E\  LQ  YHUVXV FRPELQHG
RULJLQDWRUSULFHVLQ
7KH YDULDEOH XVH RI JHQHULF $5%V OHG WR WKHLU RYHUDOO XWLOLVDWLRQ
LQFUHDVLQJ IURP  RI WRWDO VLQJOH $5%V LQ  WR  LQ 
EHIRUH IDOOLQJ WREHWZHHQDQGEHWZHHQDQG7KLV
ZDV GHVSLWH LQFUHDVLQJ DYDLODELOLW\ RI JHQHULF $5%V WKHUH ZHUH RYHU
 JHQHULF $5%V LQ &KLQD LQ  7KHUH ZDV WKRXJK LQFUHDVHG
XWLOLVDWLRQRIJHQHULF$5%)'&VUHDFKLQJRIWRWDO$5%)'&VLQ
2YHUDOOWKHUHZHUH>@
 ? $  IROG LQFUHDVH LQ $5% )'& XWLOLVDWLRQ EHWZHHQ  DQG
'''EDVHGJUHDWHVW IRU LUEHVDUWDQ)'&7DEOH OHDGLQJ
WRLQFUHDVHGXVHRI$5%)'&VDVDRIWRWDO$5%V
 ? 9DULDEOHXVHRIJHQHULF$5%VLHDUDSLGLQFUHDVHLQWKHXWLOLVDWLRQ
RI JHQHULF LUEHVDUWDQ SHDNLQJ DW  RI WRWDO LUEHVDUWDQ LQ 
EHIRUHGHFOLQLQJWRE\'''EDVHG7KHUHZDVDVLPLODU




VLQJOH $5%V IDOOLQJ IURP  LQ  WR EHWZHHQ  WR 
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EHWZHHQDQG1RRULJLQDWRUFDQGHVDUWDQZDVSURFXUHG
EHWZHHQDQG
 ? &RQVLGHUDEOH YDULDWLRQ LQ SURFXUHG SULFH UHGXFWLRQV IRU JHQHULFV
E\ WKH HQG RI WKH VWXG\ 7KLV UDQJHG IURP  IRU JHQHULF
YDOVDUWDQ WR  IRUFDQGHVDUWDQDQG  IRU WHOPLVDUWDQ7KLV





7KHUHZDVDQDSSUHFLDEOH LQFUHDVH LQ WKHSUHVFULELQJRIVWDWLQV 
IROG IURP  WR  LQ WKH 7KLUG 0LOLWDU\ 0HGLFDO 8QLYHUVLW\
7008 KRVSLWDOV DQG  IROG DPRQJ WKH &KRQJTLQJ 0HGLFDO
8QLYHUVLW\ &08KRVSLWDOV 7DEOH7KHUHZDVD ORZHU LQFUHDVH LQ
WRWDO H[SHQGLWXUH  IROG LQ WKH 7008 KRVSLWDO DQG  IROG LQ WKH
&08 KRVSLWDO FRPSDUHG ZLWK XWLOLVDWLRQ KHOSHG E\ UHGXFLQJ
H[SHQGLWXUH'''IRUWKHYDULRXVVWDWLQV>@
,Q WKH7008KRVSLWDOV WKHUHZHUH ORZHUSULFH UHGXFWLRQV 
IRURULJLQDWRUVWDWLQVFRPELQHGLQYVYHUVXVDGHFUHDVH
IRUJHQHULFVFRPELQHGZKLFKZDVJUHDWHVWIRUJHQHULFVLPYDVWDWLQ
 7KLV UHVXOWHG LQ DQ RYHUDOO  SULFH UHGXFWLRQ IRU FRPELQHG
VWDWLQVEHWZHHQDQG ,Q WKH&08KRVSLWDOV WKHUHZDVDOVR
FRQVLGHUDEOH YDULDWLRQ LQ WKH SULFH UHGXFWLRQV IRU LQGLYLGXDO JHQHULF
DQG RULJLQDWRU VWDWLQV RYHU WLPH 7KH JUHDWHVW SULFH GHFOLQH ZDV VHHQ
ZLWK JHQHULF VLPYDVWDWLQ  $V D UHVXOW JHQHULF VLPYDVWDWLQ LQ
7008 KRVSLWDOV LQ  ZDV  EHORZ  RULJLQDWRU SULFHV DQG
EHORZRULJLQDWRUSULFHVLQ&08KRVSLWDOV>@
2YHUDOO WKHUH ZDV YDULDEOH XVHV RI JHQHULF VWDWLQV LQ ERWK KRVSLWDO
JURXSV,QWKH7008KRVSLWDOVWKHUHZDVDUDSLGLQFUHDVHLQLWLDOO\LQ
JHQHULF XWLOLVDWLRQ HJ JHQHULF DWRUYDVWDWLQ ZDV  RI WRWDO
DWURYDVWDWLQXWLOL]DWLRQLQ'''EDVHGEHIRUHGHFOLQLQJWR




UHFHQW \HDUV +RZHYHU WKHUH ZDV OLPLWHG XWLOLVDWLRQ RI HLWKHU JHQHULF
SLWDYDVWDWLQ DQG URVXYDVWDWLQ LQ UHFHQW \HDUV 7KLV YDULDEOH XVH RI
JHQHULFVWDWLQVUHVXOWHGLQWKHLURYHUDOOXWLOLVDWLRQLQFUHDVLQJIURP
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7DEOH8WLOLVDWLRQ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RI33,VLQWKH&KRQJTLQJKRVSLWDOVWR>@
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,QWKH&08KRVSLWDOVGHFUHDVLQJXWLOLVDWLRQRIJHQHULFDWRUYDVWDWLQ





 >@ $W RQH VWDJH  DQG  LQMHFWDEOH 33,V DFFRXQWHG IRU
RIWRWDO33,XWLOLVDWLRQEHIRUHIDOOLQJWREHORZLQUHFHQW\HDUV
7DEOH
7KLV XWLOLVDWLRQ RI LQMHFWLEOH 33,V LV FRQVLGHUDEO\ KLJKHU WKDQ WKH
:+2 JXLGHOLQHV IRU LQMHFWLRQV DPRQJ GHYHORSLQJ FRXQWULHV DQG
DSSUHFLDEO\KLJKHU WKDQ WKHVXJJHVWHG OLPLWHGXVHJHQHUDOO\JLYHQ WKH
HIIHFWLYHQHVVRIRUDO33,V>@
7RWDO 33, H[SHQGLWXUH LQFUHDVHG VWHDGLO\ GXULQJ WKH VWXG\ SHULRG
ULVLQJIROGEHWZHHQDQG7DEOH




8WLOLVDWLRQ RI RUDO JHQHULF 33,V JUHZ DW D IDVWHU UDWH WKDQ RUDO
RULJLQDWRUV UHVXOWLQJ LQ WKH XWLOLVDWLRQ RI RUDO JHQHULF 33,V JURZLQJ
IURPRIWRWDO33,VLQ'''EDVLVWREHWZHHQDQG
EHWZHHQ  DQG  7DEOH  7KHUH ZDV DOVR JUHDWHU JURZWK IRU




GXULQJ WKH FRXUVH RI WKH VWXG\ HVSHFLDOO\ DIWHU WKH ODXQFK RI JHQHULF
LQMHFWDEOH ODQVRSUD]ROH LQ  ZLWK WKH XWLOLVDWLRQ RI SDQWRSUD]ROH
GHFOLQLQJ IURP  RQZDUGV GXH WR IDOOLQJ XWLOLVDWLRQ RI JHQHULF
LQMHFWDEOHSDQWRSUD]ROH>@














&KRQJTLQJ 'LVWULFW DV WKHUH ZDV W\SLFDOO\ JUHDWHU XWLOL]DWLRQ RI PRUH
H[SHQVLYH RULJLQDWRU &9 PHGLFLQHV YHUVXV JHQHULFV DVZHOO DV JUHDWHU
XWLOL]DWLRQRIPRUHH[SHQVLYHLQMHFWDEOHWKDQRUDO33,V7DEOH
7DEOH  GRFXPHQWV WKH SRWHQWLDO VDYLQJV EDVHG RQ H[SHULHQFHV
DPRQJ (XURSHDQ FRXQWULHV WR REWDLQ ORZ SULFHV IRU JHQHULFV DQG
HQKDQFHWKHLUXWLOLVDWLRQYHUVXVRULJLQDWRUVDQGSDWHQWHGSURGXFWVLQD









6WDWLQV>@ 5HVWULFWLQJ WKH IRUPXODU\ WR MXVW RQH VWDWLQ EDVHG RQ WKH FKHDSHVW VWDWLQ VLPYDVWDWLQ ZLWK OLPLWHG GLIIHUHQFHV EHWZHHQ WKH
VWDWLQV DW WKHUDSHXWLFDOO\ HTXLYDOHQW GRVHV DQG QR FRQFHUQV ZLWK SDWLHQW RXWFRPHV ZLWK JHQHULFV YHUVXV RULJLQDWRUV ZRXOG




6LPYDVWDWLQ LV UHFRPPHQGHG LQ WKH µ:LVH /LVW¶ LQ 6WRFNKROP &RXQW\ &RXQFLO ,Q DGGLWLRQ 6,*1 6FRWWLVK ,QWHUFROOHJLDWH
*XLGHOLQHV1HWZRUN LQ6FRWODQGDGYRFDWHWKHXVHRIRQO\PJVLPYDVWDWLQIRU WKHSUHYHQWLRQRIFDUGLRYDVFXODUGLVHDVHDV
ZHOO DV IRU SULPDU\ SUHYHQWLRQ RI FDUGLRYDVFXODU GLVHDVH LQ SDWLHQWV ZLWK 7\SH  GLDEHWHV ,Q DGGLWLRQ PJ VLPYDVWDWLQ RU
PJDWRUYDVWDWLQ IRU WKHSUHYHQWLRQRI FDUGLRYDVFXODU GLVHDVH LQ SDWLHQWVZLWK7\SHGLDEHWHV LUUHVSHFWLYHRI VWDUWLQJ OLSLG
OHYHOV
33,V>@ 5HVWULFWLQJ KRVSLWDO SURFXUHPHQW WR MXVW RQH RUDO 33, LH JHQHULF RPHSUD]ROH IROORZLQJ VLPLODU LQLWLDWLYHV DPRQJ (XURSHDQ
FRXQWULHVDQG UHJLRQVHJ WKH µ:LVH/LVW¶ LQ6WRFNKROP0HWURSROLWDQ+HDOWKFDUH5HJLRQDQG*HUPDQ\SODFLQJDOO33,V LQD
-XPERFODVVDVQRSHUFHLYHGFOLQLFDOGLIIHUHQFHVEHWZHHQWKHPDQGLDVVXPLQJLWVSURFXUHGSULFHLQFRQWLQXHGWRWKH
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'LVFXVVLRQ
:H EHOLHYH WKHUH DUH D QXPEHU RI NH\ SRLQWV DULVLQJ IURP WKH
ILQGLQJV7DEOHVWRDQG)LJXUHWRSURYLGHIXWXUHJXLGDQFHWRWKH
DXWKRULWLHV LQ &KLQD DV WKH\ VWULYH IRU XQLYHUVDO FRYHUDJH 3RVLWLYH
ILQGLQJV LQFOXGH WKH FRQVLGHUDEOH SULFH UHGXFWLRQV IRU VRPH JHQHULFV




WKH 8. >@ VKRZLQJ WKDW FRPSHWLWLRQ DPRQJ JHQHULF
FRPSDQLHV LV ZRUNLQJ WR ORZHU SULFHV 7KHUH ZDV DOVR DSSUHFLDEOH
XWLOL]DWLRQ RI JHQHULF RUDO 33,V DW  WR  RI WRWDO RUDO 33,
XWLOLVDWLRQ EHWZHHQ  DQG  >@ 7KLV LV VLPLODU WR WKH KLJK
XWLOLVDWLRQRIJHQHULFVYHUVXVRULJLQDWRUVDPRQJDQXPEHURI(XURSHDQ
FRXQWULHV >@ )RU LQVWDQFH LQ 6FRWODQG JHQHULFV
DFFRXQWHGIRUEHWZHHQWRRIWRWDOXWLOLVDWLRQDFURVVDUDQJHRI
PROHFXOHVDLGHGE\KLJKYROXQWDU\,11SUHVFULELQJ>@
+RZHYHU WKHUH ZHUH D QXPEHU RI DUHDV RI FRQFHUQ SURYLGLQJ
RSSRUWXQLWLHV IRU WKH IXWXUH 7KHVH LQFOXGH ILUVWO\ W\SLFDOO\ JUHDWHU
XWLOL]DWLRQ RI PRUH H[SHQVLYH RULJLQDWRUV YHUVXV JHQHULFV DPRQJ WKH
FDUGLRYDVFXODU PHGLFLQHV DV ZHOO DV VWLOO DSSUHFLDEOH XWLOL]DWLRQ RI
7&0VGHVSLWHRIWHQOLPLWHGHYLGHQFH7DEOH7KHODWWHULVIDFLOLWDWHG
E\ WKH ODXQFK RI QHZ 7&0V ZLWK KLJKHU SULFHV UHODWLYHO\ OLPLWHG
FRPSHWLWLRQ DQG WKH IDFW WKDW WKH\ DUH W\SLFDOO\ DGPLQLVWHUHG E\
LQMHFWLRQ 7DEOH  >@ 6HFRQGO\ WKHUH ZDV KLJK DQG
XQVXSSRUWDEOHXWLOL]DWLRQRILQMHFWDEOHYHUVXVRUDO33,V7DEOH>@
7KLUGO\ WKH ILQGLQJV IURP WKH UHVHDUFK LQWR WKH XWLOL]DWLRQ DQG
H[SHQGLWXUH RQ FDUGLRYDVFXODU DQG FHUHEURYDVFXODU PHGLFLQHV LQ WKH
&KRQJTLQJ 'LVWULFW UHVXOWHG LQ WKH  SRVWXODWHG PRGHOV ZKLFK DUH D
SRWHQWLDO FRQFHUQ 7DEOH  >@ 0RGHOV   DQG  DUH D SDUWLFXODU
FRQFHUQ DQG QHHG WR EH DGGUHVVHG WR HQKDQFH XQLYHUVDO FRYHUDJH
+RZHYHU ZH DFNQRZOHGJH WKDW WKHVH SRVWXODWHG PRGHOV QHHG WR EH





:H EHOLHYH WKH FRQVLGHUDEOH GLIIHUHQFHV LQ WKH XWLOLVDWLRQ RI RUDO
JHQHULF 33,V YHUVXV RULJLQDWRUV DQG FRPSDUHG WR WKH ILQGLQJV ZLWK
FDUGLRYDVFXODU PHGLFLQHV LQFOXGLQJ $5%V DQG VWDWLQV )LJXUH  DQG
7DEOHFDQEHH[SODLQHGE\DQXPEHURIIDFWRUV>@7KHVH
LQFOXGHWKHIDFW WKDWGLVHDVHVRI WKHFDUGLRYDVFXODUV\VWHPDUHVHHQDV
KDYLQJ JUHDWHU LPSRUWDQFH LQ &KLQD FRPSDUHG ZLWK DFLGUHODWHG
VWRPDFK GLVRUGHUV DQG RULJLQDWRU PHGLFLQHV DUH WKRXJKW WR KDYH D
PRUH FRQVLVWHQW HIIHFW LQ WUHDWLQJ FDUGLRYDVFXODU GLVHDVHV WKDQ




33,V FRXOG OHDG WR WKH VDPH HIIHFWLYHQHVV DV WKH RULJLQDWRUV DW WKH
VWDQGDUG GRVH DQG WKLV LV DFFHSWDEOH LQ WKLV VLWXDWLRQ >@ +RZHYHU
ZHFDQQRWVD\WKLVZLWKFHUWDLQW\ZLWKRXWIXUWKHUUHVHDUFKLQWKLVDUHD
3RWHQWLDO PHDVXUHV WKDW FRXOG EH FRQVLGHUHG E\ WKH DXWKRULWLHV LQ
&KRQJTLQJ'LVWULFWDQGHOVHZKHUHLQ&KLQDWRHQKDQFHSDWLHQWDFFHVV
WR PHGLFLQHV ZLWKRXW SURKLELWLYH LQFUHDVHV LQ H[SHQGLWXUH LQFOXGH
ILUVWO\HQKDQFLQJ,11SUHVFULELQJEXLOGLQJRQHDUOLHUPHDVXUHV7KLV
FRXOG EHFRPH FRPSXOVRU\ LI QHHGHG >@ 6HFRQGO\ PHDVXUHV WR
HQKDQFH WKH UDWLRQDO XVH RI PHGLFLQHV EXLOGLQJ RQ WKH HVVHQWLDO
PHGLFLQH OLVW FRQFHSW >@ 7KLV LQFOXGHV HQFRXUDJLQJ WKH
SUHIHUHQWLDO SUHVFULELQJ RI HYLGHQFHG EDVHG ORZ FRVW DQG HTXDOO\
HIIHFWLYH JHQHULFV YHUVXV PRUH H[SHQVLYH RULJLQDWRUV >@
7KLUGO\ LQWURGXFLQJPHDVXUHVWRUHVWULFWSUHVFULELQJFKRLFHVZLWKLQD
FODVV 7KLV ZDV VHHQ ZLWK WKH $5%V DPRQJ (XURSHDQ FRXQWULHV
LQFOXGLQJ $XVWULD %HOJLXP &URDWLD /LWKXDQLD DQG 6ZHGHQ
>@
/LPLWLQJ SK\VLFLDQ FKRLFHV HQKDQFHV WKHLU IDPLOLDULW\ ZLWK WKH
PHGLFLQHV WKH\SUHVFULEHSRWHQWLDOO\ UHGXFLQJDGYHUVHGUXJUHDFWLRQV
DQG GUXJ GUXJ LQWHUDFWLRQV 7KLV ZDV WKH SKLORVRSK\ EHKLQG WKH
JHQHUDWLRQ RI WKH  ?:LVH /LVW ? LQ WKH 6WRFNKROP 0HWURS OLWDQ
+HDOWKFDUH5HJLRQZKLFKFRQWDLQVDSSUR[LPDWHO\GUXJVLQFOXGLQJ
ILUVWDQGVHFRQGOLQHFKRLFHVFRYHULQJPRVWRIWKHWKHUDSHXWLFQHHGVLQ
DPEXODWRU\ FDUH >@ +LJK DGKHUHQFH UDWHV DW  WR  RI DOO
XWLOL]DWLRQLQDPEXODWRU\FDUHWRWKHYROXQWDU\ ?:LVH/LVW ?DUHDFKLHYHG
E\ WKH LQYROYHPHQW RI SUHVFULEHUV LQ WKH VHOHFWLRQ SURFHVV UREXVW
PHWKRGRORJLHV IRU VHOHFWLQJ WKH PHGLFLQHV EDVHG SULQFLSDOO\ RQ
SXEOLVKHG HYLGHQFH RI HIIHFWLYHQHVV DQG VDIHW\ D FRPSUHKHQVLYH
FRPPXQLFDWLRQSURJUDPPHDVZHOODVSK\VLFLDQWUXVWLQWKHJXLGDQFH
DQG UHJXODU IHHGEDFN >@ 5HVHDUFK ILQGLQJV KDYH DOVR VKRZQ
WKDW LQFUHDVHG DGKHUHQFH WR WKH  ?:LVH /LVW ? UHGXFHV FRVWV ZLWKRXW
FRPSURPLVLQJ FDUH >@ 7KHUH DUH VLPLODU H[DPSOHV LQ 6SDLQ
DQG 6FRWODQG >@ 2WKHU LQLWLDWLYHV LQFOXGH SRWHQWLDOO\
LQWURGXFLQJSUHVFULELQJTXDOLW\LQGLFDWRUVZKLFKDUHLQFUHDVLQJO\XVHG
LQKHDOWKFDUHDVDWRROWRDFKLHYHVDIHDQGTXDOLW\FOLQLFDOFDUHDQGFRVW
HIIHFWLYH WKHUDS\ DV ZHOO DV IRU SURIHVVLRQDO OHDUQLQJ UHPXQHUDWLRQ
DQGDFFUHGLWDWLRQDORQJZLWKILQDQFLDOLQFHQWLYHV>@$GRSWLRQ




LQFHQWLYHV IRUERWKSK\VLFLDQVDQGKRVSLWDOV WKDWKDYH WUDQVODWHG LQWR
KLJKXWLOL]DWLRQRIPRUHH[SHQVLYHRULJLQDWRUVWKDQJHQHULFVDVZHOODV
KLJK DQG XQMXVWLILHG XWLOL]DWLRQ RI 7&0V DQG LQMHFWDEOH PHGLFLQHV
ZKHQHIIHFWLYHRUDOPHGLFLQHVDUHDYDLODEOH7DEOH7KLVLVVWDUWLQJWR
KDSSHQ>@
,Q FRQFOXVLRQ WKH DXWKRUV EHOLHYH WKDW GHVSLWH WKH OLPLWDWLRQV LQ
WKHLU UHVHDUFK LQFOXGLQJ QR IRUPDO V\VWHPDWLF UHYLHZ IRU WKH UHDVRQV
VWDWHGWKHILQGLQJVIURPWKHYDULRXVGLVHDVHDUHDVDQGFODVVHVSURYLGH
JXLGDQFH WR WKH DXWKRULWLHV LQ &KLQD RQ SRWHQWLDO ZD\V IRUZDUG WR
HQKDQFHWKHTXDOLW\DQGHIILFLHQF\RIIXWXUHSUHVFULELQJ7KLVKDVEHHQ
DFKLHYHGE\UHYLHZLQJDQXPEHURIFDVHVKLVWRULHVDQGFRPSDULQJWKH




:H WKDQN WKH SXEOLVKLQJ FRPSDQ\ RI WKH -RXUQDO RI &KLQD
3KDUPDF\ IRU SURYLGLQJ XV ZLWK WKH GDWDVHWV XVHG LQ WKH YDULRXV
VWXGLHV3DUWRIWKHDQDO\VLVDQGZULWLQJRIWKLVSDSHUZDVVXSSRUWHGE\
D JUDQW IURP .DUROLQVND ,QVWLWXWH 7KHUH DUH QR DGGLWLRQDO IXQGLQJ
VRXUFHV
&RQIOLFWVRI,QWHUHVW
7KH DXWKRUV GHFODUH WKDW WKH\ KDYH QR FRQIOLFWV RI LQWHUHVW DSDUW
IURPWKRVHVWDWHG1RZULWLQJDVVLVWDQFHZDVXWLOL]HGLQWKHSURGXFWLRQ
RIWKLVPDQXVFULSW
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5HIHUHQFHV
 =HQJ:$SULFHDQGXVHFRPSDULVRQRIJHQHULFYHUVXVRULJLQDWRU
FDUGLRYDVFXODU PHGLFLQHV D KRVSLWDO VWXG\ LQ &KRQJTLQJ &KLQD %0&
+HDOWK6HUY5HV
 /X&5RVV'HJQDQ'6WHSKHQV3/LX%:DJQHU$&KDQJHV LQ
XVH RI DQWLGLDEHWLF PHGLFDWLRQV IROORZLQJ SULFH UHJXODWLRQV LQ &KLQD
 ?-RXUQDORI3KDUPDFHXWLFDO+HDOWK6HUYLFHV5HVHDUFK






 +DQ 6 /LDQJ + 6X : ;XH < 6KL /  &DQ SULFH FRQWUROV UHGXFH
SKDUPDFHXWLFDOH[SHQVHV"$FDVHVWXG\RIDQWLEDFWHULDOH[SHQGLWXUHVLQ
&KLQHVHKRVSLWDOVIURPWR,QW-+HDOWK6HUY













 <DQJ * :DQJ < =HQJ < *DR *) /LDQJ ; HW DO  5DSLGKHDOWK
WUDQVLWLRQ LQ &KLQD  ILQGLQJV IURP WKH *OREDO %XUGHQ RI
'LVHDVH6WXG\/DQFHW
 <X;/L&6KL<<X03KDUPDFHXWLFDO VXSSO\FKDLQ LQ&KLQD






 :RHUNRP 0 3LHSHQEULQN + *RGPDQ % 0HW] - &DPSEHOO 6 HW DO
 2QJRLQJ PHDVXUHV WR HQKDQFH WKH HIILFLHQF\ RI SUHVFULELQJ RI
SURWRQ SXPS LQKLELWRUV DQG VWDWLQV LQ 7KH 1HWKHUODQGV LQIOXHQFH DQG
IXWXUH LPSOLFDWLRQV -RXUQDO RI FRPSDUDWLYH HIIHFWLYHQHVV UHVHDUFK

 *RGPDQ%%LVKRS,)LQOD\VRQ$(&DPSEHOO6.ZRQ+<HWDO
5HIRUPV DQG LQLWLDWLYHV LQ 6FRWODQG LQ UHFHQW \HDUV WR HQFRXUDJH WKH
SUHVFULELQJ RI JHQHULF GUXJV WKHLU LQIOXHQFH DQG LPSOLFDWLRQV IRU RWKHU
FRXQWULHV ([SHUW UHYLHZ RI SKDUPDFRHFRQRPLFV 	 RXWFRPHV UHVHDUFK

 *RGPDQ % $FXUFLR ) *XHUUD -¼QLRU $$ $OYDUH]0DGUD]R 6 )DULGDK
$U\DQL 0< HW DO  ,QLWLDWLYHV DPRQJ $XWKRULWLHV WR ,PSURYH WKH




 1DWLRQDO +HDOWK DQG )DPLO\ 3ODQQLQJ &RPPLVVLRQ RI &KLQD 
&KLQD+HDOWK6WDWLVWLFV$QQXDOV
 &KHQ < 6FKZHLW]HU 62  ,VVXHV LQ GUXJ SULFLQJ UHLPEXUVHPHQW
DQG DFFHVV LQ &KLQD ZLWK UHIHUHQFHV WR RWKHU $VLD3DFLILF UHJLRQ 9DOXH
+HDOWK6XSSO6
 :DJVWDII $ /LQGHORZ 0  &DQ LQVXUDQFH LQFUHDVH ILQDQFLDO ULVN"





 /L < ;X - :DQJ ) :DQJ % /LX / HW DO  2YHUSUHVFULELQJ LQ
&KLQD GULYHQ E\ ILQDQFLDO LQFHQWLYHV UHVXOWV LQ YHU\ KLJK XVH RI








 5H\QROGV / 0F.HH 0  )DFWRUV LQIOXHQFLQJ DQWLELRWLFSUHVFULELQJ
LQ&KLQDDQH[SORUDWRU\DQDO\VLV+HDOWK3ROLF\
 5H\QROGV/0F.HH06HUYH WKHSHRSOHRUFORVH WKHVDOH"3URILW




SURSHQVLW\ VFRUHV WR HVWLPDWH WKH DVVRFLDWLRQ EHWZHHQ JRYHUQPHQW
VXEVLG\ DQG LQMHFWLRQ XVH LQ SULPDU\ KHDOWK FDUH LQVWLWXWLRQV LQ &KLQD
%0&KHDOWKVHUYLFHVUHVHDUFK
 -LQJDQJ $  :KLFK IXWXUH IRU GRFWRUV LQ &KLQD" /DQFHW 





 *RGPDQ % :HWWHUPDUN % YDQ :RHUNRP 0 )UDH\PDQ - $OYDUH]
0DGUD]R 6 HW DO  0XOWLSOH SROLFLHV WR HQKDQFH SUHVFULELQJ
HIILFLHQF\IRUHVWDEOLVKHGPHGLFLQHVLQ(XURSHZLWKDSDUWLFXODUIRFXVRQ
GHPDQGVLGH PHDVXUHV ILQGLQJV DQG IXWXUH LPSOLFDWLRQV )URQWLHUV LQ
SKDUPDFRORJ\
 *RGPDQ % &DPSEHOO 6 6XK +6 )LQOD\VRQ $ %HQQLH 0HW DO 
2QJRLQJ PHDVXUHV WR HQKDQFH SUHVFULELQJ HIILFLHQF\ DFURVV (XURSH
LPSOLFDWLRQVIRURWKHUFRXQWULHV-+HDOWK7HFK$VVHVV
 *RGPDQ % $EXHONKDLU 0 9LWU\ $ $EGX 6 %HQQLH 0 HW DO 
3D\HUV HQGRUVH JHQHULFV WR HQKDQFH SUHVFULELQJ HIILFLHQF\ LPSDFW DQG
IXWXUHLPSOLFDWLRQVDFDVHKLVWRU\DSSURDFK*D%,-RXUQDO










 '\OVW 3 9XOWR $ 6LPRHQV 6  'HPDQGVLGH SROLFLHV WRHQFRXUDJH




HLJKW FRXQWULHV $ UHYLHZ DQG UHFRPPHQGDWLRQV IRU D VXFFHVVIXO
SURPRWLRQRIJHQHULFPHGLFLQHXVH6DXGL3KDUP-
 +DVVDOL 0$ 7KDPE\DSSD - 6DOHHP ) +DT 1XO $OMDGKH\ + 
*HQHULF 6XEVWLWXWLRQ LQ 0DOD\VLD 5HFRPPHQGDWLRQV IURP D 6\VWHPDWLF
5HYLHZ-RXUQDORI$SSOLHG3KDUPDFHXWLFDO6FLHQFH
 0RH%\UQH 7 &KDPEHUV ' +DUGHQ 0 0F'DLG &  %HKDYLRXU




SULFLQJ DQG SXUFKDVLQJ SROLFLHV 7KH &RFKUDQH GDWDEDVH RI V\VWHPDWLF
UHYLHZV&G
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-3&+6DQRSHQDFFHVVMRXUQDO 9ROXPH ?,VVXH ?
 9RJOHU 6  7KH LPSDFW RI SKDUPDFHXWLFDO SULFLQJ DQG
UHLPEXUVHPHQW SROLFLHV RQ JHQHULFV XSWDNH LPSOHPHQWDWLRQ RI SROLF\
RSWLRQVRQJHQHULFVLQ(XURSHDQFRXQWULHVDQRYHUYLHZ*D%,-RXUQDO

 7RYHUXG (/ +DUWPDQQ . +§NRQVHQ +  $ 6\VWHPDWLF 5HYLHZ RI
3K\VLFLDQV
 DQG 3KDUPDFLVWV
 3HUVSHFWLYHV RQ *HQHULF 'UXJ 8VH :KDW
DUHWKH*OREDO&KDOOHQJHV"$SSO+HDOWK(FRQ+HDOWK3ROLF\
 *RGPDQ % 6KUDQN : $QGHUVHQ 0 %HUJ & %LVKRS ,HW DO
&RPSDULQJSROLFLHVWRHQKDQFHSUHVFULELQJHIILFLHQF\LQ(XURSHWKURXJK
LQFUHDVLQJ JHQHULF XWLOL]DWLRQ FKDQJHV VHHQ DQG JOREDO LPSOLFDWLRQV
([SHUWUHYLHZRISKDUPDFRHFRQRPLFV	RXWFRPHVUHVHDUFK
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